
PROBLEM SET 2

MATH 261A

1. Check that F4 and E8 satisfy axioms of root systems.
2. Prove that a semisimple Lie algebra g is simple if and only if the root system

of g is indecomposable.
3. Let g be a semisimple Lie algebra, h be a Cartan subalgebra. For each root α

define
sα = exp (adXα

) exp (− adYα
) exp (adXα

) .

Prove that sα (h) = h and
〈λ, sα (h)〉 = 〈rα (λ) , h〉

for any h ∈ h, λ ∈ h∗, here rα denotes the reflection in α⊥.
4. Prove that among three leg diagrams only E6, E7, E8 are Dynkin diagrams.
5. Prove that among diagrams with one double edge only Bn, Cn and F4 are Dynkin

diagrams.
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